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57 ABSTRACT 

A container for nuclear fuel comprises a number of cells 
for receiving the nuclear fuel. The cells have removable 
lids and are disposed in a progressive manner in a paral 
lel series relationship. A vent is provided between adja 
cent cells and an inlet for a pressurizing gas is located at 
the first cell. A valve at the last cell allows fluid to be 
discharged from that cell. 

11 Claims, 4 Drawing Sheets 
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1. 

NUCLEARFUEL CONTANER 

This invention relates to a nuclear fuel container, and 
more particularly but not exclusively, to a nuclear fuel 
container for containing irradiated nuclear fuel assem 
blies. 
According to a first aspect of the present invention 

there is provided a container for nuclear fuel, the con 
tainer comprising a plurality of cells for receiving the 
nuclear fuel, the cells having removable lids and being 
disposed in a progressive manner in a parallel series 
relationship, vent means between adjacent cells, inlet 
means for introducing a pressurizing gas into the first 
said cell, and valve means for discharge of fluid from 
the last said cell. 

Preferably, at least some of the cells are each ar 
ranged to contain an assembly of nuclear fuel. 
Advantageously, the vent means is located near the 

top of said adjacent cells, and extends lower into the 
first said adjacent cell than in the second said adjacent 
cell so as to produce a lullage space at the top of the first 
said adjacent cell under the effect of the pressurizing 
gas. Desirably, a pressure sensing means is located at or 
near the top of the first said cell, and may be in the lid 
of the first said cell. The valve means may be located in 
the lid of the last said cell. 
Each said cell may define a plurality of compartments 

for containing the nuclear fuel, the compartments being 
disposed in parallel array. Desirably, flow means are 
provided between adjacent said compartments. 
The invention also includes in a second aspect a 

method of loading the container of the first aspect of the 
invention, the method comprising, 
a) locating the container with the lids removed in a 
volume of liquid and below the surface of the liquid; 

b) loading nuclear fuel into the first said cell; 
c) closing the lid of the first said cell; 
d) applying a pressurizing gas to the inlet means so as to 

displace the liquid from the first said cell through the 
respective vent means and create a ullage space at the 
top of the first said cell; 

e) loading nuclear fuel into the next said cell; 
f) closing the lid of the next said cell, applying the pres 

surizing gas to the inlet means so as to displace liquid 
from the next said cell through the respective vent 
means and create a ullage space at the top of the next 
said cell; 

g) continuing in a progressive manner to load nuclear 
fuel into adjacent said cells, closing the lids thereof, 
and applying the pressurizing gas to the inlet means, 
until all the required said cells contain nuclear fuel. 
One advantage of the invention is that gas pockets, or 

ullage spaces, are provided beneath the lids of the con 
tainer which inhibit leakage of liquid from the container 
into the volume of liquid. Such an advantage also ac 
crues with a container having only a single cell and a 
single lid. Hence, in a third aspect there is provided a 
container comprising a cell for the underwater storage 
of irradiated nuclear fuel elements therein, the cell 
being sealingly closable by a removable lid, and housing 
an array of elongate channels to accommodate irradi 
ated nuclear fuel elements, and an orifice in a wall of the 
cell for introducing a gas supply to form and maintain a 
gas pocket beneath the lid. 
The invention will now be further described by way 

of example only with reference to the accompanying 
drawings, in which: 
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2 
FIGS. 1 to 3 show diagrammatic perspective repre 

sentations of containers; 
FIG. 4 shows to an enlarged scale a diagrammatic 

representation of a container on the line IV-IV of 
FIG. 3 and located in a water-filled pond; 
FIG. 5 shows a diagrammatic perspective representa 

tion of an alternative container, and 
FIG. 6 is a diagrammatic view on the line VI-VI of 

FIG. 5. 
Referring now to FIGS. 1 to 3, examples of contain 

ers 10, 12, 14 for nuclear fuel are shown, each container 
10, 12, 14 having a number of cells 16a-16n with a 
respective lid 18a-18n disposed in parallel relationship. 
The container 10 has three cells 16a-16c, the container 
12 has four cells 16a-16d, and the container 14 has ten 
cells 16a-16j (not all the cells are shown). 
As shown in FIG. 4, each cell 16a-16c is sub-divided 

into three compartments 22 by upright walls 24 which 
terminate at about the height at which vents 26a and 26b 
extend upwardly into adjacent cells 16b, 16c respec 
tively. The walls 24 have orifices 28 to allow flow be 
tween adjacent compartments 22 in a cell 16a, or 16b, or 
16c. A gas pressure space 30 is defined by a wall 33 
between an end wall 32 of the cell 16a and an adjacent 
compartment 22, and has a gas inlet 34 from the end 
wall 32. The wall 33 terminates above the adjacent wall 
24. The lid 18a is provided with a pressure gauge 36 for 
indicating pressure inside the cell 16a and thereby the 
level of water in the cell 16a, and the lid 18c has a self 
sealing coupling 38 connected to a dip-tube 39 extend 
ing below the lid 18c. A respective attachment 37 is 
fitted to each lid 18a-18c to assist in removal and re 
placement of the lid 18a-18c. 

In operation, the container 10 is located in a water 
filled pond 13 below the surface 15 and with the lids 
18a, 18b, 18c removed. Nuclear fuel assemblies 40 (only 
one is shown) are loaded into the compartments 22 of 
the cell 16a. The lid 18a is closed, and a gas source (not 
shown) is connected to the gas inlet 34 to introduce a 
pressurized gas into the cell 16a. This causes water to be 
displaced from the cell 16a through the vent 26a and 
leave a lullage space 42. This loading procedure is re 
peated in cell 16b and 16c to leave a ullage space (not 
shown) in the respective cell 16b, 16c, although in cell 
16c water is discharged through the dip-tube 39 and the 
self-sealing coupling 38 to leave the ullage space in the 
cell 16c. A flexible pipe connection (not shown) may be 
made to the self-sealing coupling 38 and through which 
water from the cell 16c may be discharged outside to 
the pond 13. 
One of the advantages of the containers of FIGS. 1 to 

4 is that removal of nuclear fuel under water from any 
one cell should not destroy the ullage space in adjacent 
cells. Radiolytic gases that might be generated from the 
nuclear fuel in any one cell would be transferred by 
pressure balancing along the series of cells until eventu 
ally being discharged through the aperture 34 if all the 
lids remained closed. 

It will be appreciated that the containers 12 and 14 
may be loaded with nuclear fuel in a similar manner to 
that described in relation to the container 10. 

Containers having alternative numbers of cells may 
be used, and alternative numbers of compartments. For 
example, as shown in FIGS. 5 and 6 a container 50 is 
sealingly closed by a removable lid 52. Preferably as 
shown in FIG. 5 the container 50 is rectangular in sec 
tion and both the container 50 and the lid 52 can be 
formed from stainless steel. 
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An array of channels 53 to receive fuel elements (not 
shown) is disposed within the container 50, the height 
or length of the array being less than that of the con 
tainer 50 so as to leaves a gap 54 beneath the lid 52. An 
orifice 55 at a lower region in a wall of the container 50 
communicates directly with the adjacent channel 56 of 
the array of channels 53. 
A gas supply (not shown) can be introduced through 

the orifice 55, and conveniently the gas supply is nitro 
gen. 

In use, the container 50 is lowered into and immersed 
in the water of a storage pond 57. With the lid 52 re 
moved, irradiated nuclear fuel elements are introduced 
into the channels 53 of the array with the exception of 
the channel 56. After loading with the fuel elements, the 
lid 52 is located on the container 50. 
With time the water within the container 50 becomes 

highly radioactive and it is possible that this water 
could leak into the water in the pond 57 through deteri 
oration of the seal at the lid 52. Such leakage is to be 
avoided as it poses a health and safety hazard. 

Accordingly, immediately after loading the irradi 
ated fuel elements into the container 50, gas is intro 
duced through the orifice 55 into the container 50. The 
gas is preferably nitrogen. The gas displaces water from 
the interior of the container 50 and the level of the 
water drops within the container 50. The water from 
the container 50 is displaced into the pond 57 by way of 
the orifice 55 to leave a pocket 18 of gas (nitrogen) 
beneath the lid 52. This gas pocket 58 isolates the seal at 
the lid 52 from the water in the container 50 to thereby 
prevent leakage of water out of the container 50. The 
gas is not pressurized and in order to maintain the gas 
pocket 58 it will be required to introduce fresh gas into 
the container 50 as and when necessary through the 
orifice S5. 

I claim: 
1. A container for nuclear fuel, the container con 

prising a plurality of cells for receiving the nuclear fuel, 
the improvement comprising the cells having remov 
able lids and being disposed in a progressive manner in 
a parallel series relationship, vent means between adja 
cent cells, inlet means for introducing a pressurizing gas 
into the first said cell, and valve means for discharge of 
fluid from the last said cell. 

2. A container as claimed in claim 1, wherein the vent 
means is located near the top of said adjacent cells and 
extends lower into the first said adjacent cell than in the 
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4. 
second said adjacent cell, thereby to produce a lullage 
space at the top of the first said adjacent cell under the 
effect of the pressurizing gas. 

3. A container as claimed in claim 2, wherein a pres 
sure sensing means is located at or near the top of the 
first said cell. 

4. A container as claimed in claim 3, wherein the 
pressure sensing means is in the lid of the first said cell. 

5. A container as claimed in claim 2, wherein the 
valve means is located in the lid of the last said cell. 

6. A container as claimed in claim 2, wherein each 
said cell defines a plurality of compartments for con 
taining the nuclear fuel, the compartments being dis 
posed in parallel array. 

7. A container as claimed in claim 6, wherein flow 
means are defined between adjacent said compartments. 

8. A container as claimed in claim 2 wherein the inlet 
means is arranged to discharge into a gas pressure space 
adjacent to an end wall of the first said cell. 

9. A container as claimed in claim 2, wherein at least 
some of the cells are arranged so as to contain an assem 
bly of nuclear fuel. 

10. A container as claimed in claim 2, wherein the 
valve means comprises self-sealing coupling means. 

11. A method of loading the container as claimed in 
claim 2, the method comprising: 
a locating the container with the lids removed in a 
volume of liquid and below the surface of the liq 
uid, 

b. loading nuclear fuel into the first said cell, 
c. closing the lid of the first said cell, 
d. applying a pressurizing gas to the inlet means so as 

to displace some of the liquid from the first said cell 
through the respective vent means and create a 
ullage space at the top of the first said cell, 
loading nuclear fuel into the next said cell, 
closing the lid of the next said cell, applying the 
pressurizing gas to the inlet means so as to displace 
liquid from the next said cell through the respec 
tive vent means and create a lullage space at the top 
of the next said cell, 

g. continuing in a progressive manner to load nuclear 
fuel into adjacent said cells, closing the lids thereof, 
and applying the pressurizing gas to the inlet 
means, until all the required said cells contain nu 
clear fuel and have a ullage space at the top 
thereof. 


